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THE TELEPHONE. 



The success which has attended the experiments 
with the Telephone, performed in this country by 
Professor Graham Bell within the past few months, 
in the transmission of articulate and musical sounds 
through tens and hundreds of miles of space, has 
roused universal attention to the latest, and, in some 
respects, most marvellous of modern scientific inven- 
tions. Scarcely a day passes in which one or more of 
our daily newspapers do not contain paragraphs re- 
lating to some new development or application of this 
extraordinary instrument Now, we are told, the 
Telephone is in active practical operation over six 
hundred miles of Chinese territory ; and, again, that 
in Persia intelligible speech has been sent by its 
means over a wire five hundred miles in length. It 
may naturally excite surprise to learn that these two 
Oriental nations arc in advance of Europe and 
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2 THE TELEPHONE. 

America in their adoption and working of the Tele- 
phone. And this is not all, for a question has just 
been raised as to whether the principle of the Tele- 
phone may not have been known in the East before 
it was discovered in Europe or America. With regard 
to this latter point, however, the evidence seems at 
present to be far from satisfactory. In a recently- 
published letter, Mr. William Chappell records a con- 
versation he had with Captain C. H. A. Gower, of the 
Madras Staff Corps, in which that officer asserted that 
the Telephone was now in use in Burmah. " Seeing 
a native boy," writes Mr. Chappell, "holding some- 
thing to his ear, and then taking it down to his 
mouth, Captain Gower's curiosity induced him to 
ascertain what the boy was holding. It was some- 
thing so like the * Eton Telephone' that, at my re- 
quest, Captain Gower wrote down an account, giving 
me permission to make it known. His letter is dated 
January 13th. Referring to my paper in the Atfu- 
naum, he says : * It has recalled to my mind a fact, 
viz., that the Burmans are well acquainted with the 
use of the Telephone. More than a year ago I found 
them using one in the town where I was then living, 
Maoobin, near Rangoon. The apparatus consisted of 
two short lengths of bamboo ; one end of each was 
closed with strong paper, and the two were connected 
by a piece of strong cotton passing through the 
paper, retained in its place by a knot at each end. I 
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WHAT IS THE TELEPHONE ? 3 

ascertained by experiment that this simple apparatus 
answered perfectly for a distance of icx> yards, sounds 
being conveyed without any apparent loss. The 
lowest whisper was heard quite distinctly." It is 
clear enough from this description that the Burman 
"Telephone" is quite as primitive an instrument as 
those sold for a copper or two during the past few 
months at the comers of the streets in London, and 
in several of our large provincial towns. That this 
simple contrivance has little or nothing to do with 
the Telephone need hardly be stated ; but it may 
remind- many persons of an experiment popular with 
British, and possibly also with Burmese boys, by 
which the ticking of a watch laid upon the one end of 
a long log of wood can be distinctly heard at the 
other by placing the ear close to it It is to the 
application of electricity in the conveyance of sound 
that the marvellous performances of the Telephone 
are mainly due, and, in this respect, there is no evi- 
dence that any Oriental nation has excelled, or even 
equalled, the achievements of European and American 
savants. But in addition to the power of transmitting 
articulate speech, the tones of the human voice, and 
musical sounds, to any distance to which the neces- 
sary wires have been extended, which is claimed for 
the Telephone, it is asserted that by means of the 
most recent adaptation of the Phonograph, or Tele- 
phon-autograph, a message of any length can be 
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4 THE TELEPHONE. 

spoken on to a plate of metal, that plate be sent by 
post or otherwise to any part of the world, and the 
message respoken in the very voice of the sender, any 
time after the plate reaches its destination. 

There is generally a good deal of dubiety and con- 
troversy in regard to important points connected with 
the history of most scientific inventions, and to this 
rule the Telephone is no exception. No complete 
narrative of the various stages of scientific discovery 
that have led up to the present position of the art of 
transmitting sound through space has yet been 
written, and it is clear that many of the principles 
involved are, as yet, only at best empirically, and not 
scientifically understood, even by the ablest of the 
electricians who have made a special study of the 
subject As has already been indicated, the applica- 
tion of electricity to the conveyance of sound is 
merely the last step that has been taken to render 
that force useful to mankind. But before this object 
could be attained, much had to be accomplished, both 
in regard to the production and manipulation of 
electric currents, and to the analysis of vocal and 
musical sounds. 

No adequate idea of the working of the Telephone 
can be formed by any one who is ignorant of the 
leading principles of the science of electro-magnetism. 
That the "loadstone," which is now recognized to be 
one of the ores of iron, and is called magnetite by 
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NATURAL MAGNETISM. 5 

our mineralogists, possesses the power of attracting 
iron, and lifting a mass many times its own weight, 
was known from a very remote antiquity. In this 
ore, 72*5 per cent, of its weight consists of iron com- 
bined with oxygen; whereas in another ore, called 
hematite, there is but 70 per cent of iron. This dif- 
ference of 2j per cent of iron is enough to make the 
difference between a magnetically inert mineral and 
one which may be able to lift a mass of iron many 
times its own weight All magnetite, however, does 
not possess the property called magnetism. It is 
rare that large masses of it, such as the mountains of 
Lapland and the iron-mines of Sweden, display this 
power; and the most powerful natural magnets are 
found in Siberia, and in the Hartz mountains of 
northern Germany. 

A discovery made by Professor Oersted of Copen- 
hagen, in 1820, that if a properly balanced magnetic 
needle be placed immediately under and parallel with 
a wire along which a current of electricity is passing, 
that end of the needle which is situated next to the 
n^ative side of the battery immediately moves to 
the west; while if the needle is placed parallel to, and 
over the wire, the same pole moves to the east, led to 
the identification of magnetism and electricity. By 
this means a vast field of research was opened up, 
which was shortly occupied by such ardent and able 
investigators as Faraday, Ampire, and Schweyzer. 
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6 THE TELEPHONE. 

After a series of experiments it was permanently 
established that the neutral condition of bodies sus- 
ceptible of magnetism is disturbed by the electrical 
current, and that the magnetism acquires extraor- 
dinary power when the current of electricity is made 
to circulate a number of times round the bar acted 
upon. A further step in advance was accomplished 
in 1825, when William Sturgeon of Woolwich dis- 
covered that if a copper wire is wound round a piece 
of soft iron, and a current of electricity sent through 
the wire, the soft iron becomes a magnet, but retains 
its magnetism only while the current of electricity 
is passing through the coil. The magnetism produced 
in this way is called electro-magnetism, and the iron 
so wound is called an electro-magfnet A further 
improvement was made in this process in 1830, by 
Professor Henry, of Princetown, New Jersey, who 
insulated the wire by covering it with silk, and, 
thereby, was the first to produce a very powerful 
magnet The power of the electro-magnet is far 
greater than that of any permanent magnet Mr. 
Joule, the celebrated physical philosopher, has, by 
skilful arrangement of the coils, produced electro- 
magnets capable of attracting and supporting thirty- 
five hundred times their own weight, or one hundred 
and forty times the proportionate load of Sir Isaac 
Newton's ring-magnet, which was a small loadstone 
weighing three grains, that had the power of lifting 
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ELECTRICITY AND MAGNETISM. 7 

seven hundred and fifty grains, or two hundred and 
fifty times its own weight. The power of imparting 
and withdrawing electro-magnetic force explains the 
whole mystery of telegraphic communication. For 
example, the teeth of a wheel may be attracted in 
succession, and so a rotatory motion produced ; and 
it is evident that as the electric force may be trans- 
mitted through wires for any distance, a wheel or other 
apparatus at the extreme end of the line may be made 
to act sympathetically with a similar apparatus at the 
home end, by means of those transmitted "jerks," or 
alternate currents and stoppages. The fact that the 
earth itself, as is tolerably well known, is a huge 
electro-magnet with currents of electricity perpetually 
flowing round it, and having its poles, or the neigh- 
bourhood of its poles or ends at the axis of rotation, 
— the familiar north and south poles, — explains why 
one end of the magnetised steel of the mariner's 
compass always points to the north. 

In some respects electricity differs from magnetism, 
although electricity induces magnetism, in the manner 
that has already been described. On this point Pro- 
fessor A. E. Dolbear, of Tuft's College, Massachusetts, 
United States, says — ^"We can come to but one con- 
clusion, that both electricity and magnetism are but 
forms of motion ; electricity being a form of motion 
in ordinary matter, for it cannot be made to pass 
through a vacuum, while magnetism must be a form 
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8 THE TELEPHONE. 

of motion induced in the ether, for it is as effective in 
a vacuum as out of it ; electricity always needing 
some material conductor, magnetism needing it no 
more than do radiant heat and light" 

After it was discovered that through the electro- 
magnet broken currents of electricity could be sent 
through wires of great length, attempts were soon 
made to transmit signals by means of the alphabet 
Electric shocks were reproduced at a distance of a 
mile or two by WoUaston in 1747, and by Franklin 
the year after. In 1799 Don Francisco Salva and 
Senor Batancourt sent similar messages by telegraph 
from Madrid to Aranjuez, a distance of about six-and- 
twenty miles, and shortly afterwards they suggested 
the substitution of the voltaic pile for frictional 
electricity. About the year 18 10 Ampere proposed 
that the electro-magnet should be applied to the 
transmission of telegraphic signals, but his suggestion 
involved the use of thirty needles and sixty indepen- 
dent wires. Steinheil of Gottingen, in 1837, made 
a great advance upon all his predecessors in the 
construction of a practically useful telegraph. He 
used a wire twelve miles in length at the end of 
which signals were produced upon a series of bells 
of different tones that were readily intelligible 
to a cultivated ear; and the same deflections that 
produced the sounds were also made to mark a ribbon 
of paper moved at a uniform, steady rate with ink 
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THE TELEGRAPH AND THE TELEPHONE. 9 

lines and dots. About this time careful experiments 
were being made both in England and America which 
soon led to the invention of a system of telegraphing, 
similar, in many respects, to that now generally em- 
ployed* A brief summary of the future history of 
the electric telegraph is all that is necessary to our 
present purpose. It was in June 1837 ^^^^ ^^^ ^^^^ 
Sir Charles Wheatstone and Mr. Cooke took out their 
patent in England, and in October of the same year 
Professor Morse, of New York, secured a patent 
in the United States. Towards the close of the year 
1838 the telegraph was for the first time practically 
brought into use in England, on the Great Western 
Railway, between Paddington and West Drayton; 
and Morse's system was first practically applied in 
1844, between Washington and Baltimore. 

A word or two on the modes of transmitting mes- 
sages by Telegraph, adopted by several inventors, may 
help our readers to understand the working of the 
Telephone and the Telephone-autograph, the Tele- 
phone being in reality nothing else than a Speaking 
Telegraph. There is, indeed, considerable similarity 
in the method of working both instruments. From a 
recent publication of much merit, the following pas- 
sages have been extracted : — 

" At first Messrs. Wheatstone and Cooke employed 
five magnetic needles, and either five or six wires, 
with a peculiar keyboard, on which were arranged the 
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letters of the alphabet After a time only one needle 
was employed, different letters being designated by 
the deflection of the needle to the right or to the left, 
one or more times, in either or both directions, the 
swinging of the needle being checked by small pins 
fixed on the dial, so that the motions were rendered 
precise and clear. Operators accustomed to the work 
do not require the lettered dials for reading the move- 
ments of the needle, and some can even read off a 
message transmitted at the rate of lOO letters a 
minute. This, however, is a remarkable feat both of 
transmission and reading ; and the ordinary rate at 
which messages are sent is about 24 words a minute. 

" The Morse system is very different At the send- 
ing end is a voltaic battery, at the receiving end an 
electro-magnet, which, when the current passes, at- 
tracts an * armature,' or piece of soft iron placed at 
the pole, by which, according to the duration of the 
current, dots or lines are marked with a steel point 
upon a moving slip of paper. At the sending end is 
an apparatus known as * the key,' consisting of a 
small lever with a button at the end, on pressing 
which two platinum wires are brought into contact, 
and the shock is transmitted ; but when the pressure 
is removed, a spring lifts the lever, separates the 
wires, and breaks the circuit. The paper on which 
the message is to be recorded, is carried between two 
rollers moved by clockwork. In one of these rollers 
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THE TELEGRAPH AND THE TELEPHONE. II 

is a gfroove, into which the steel point presses the 
paper. When successive blows are struck on the key 
at the sending end, closing and opening the circuit 
quickly, corresponding dots appear on the paper; 
but, if the key be pressed down for a longer or 
shorter time, keeping the circuit closed, a continuous 
line of any desired length may be produced on the 
paper. Every letter of the English alphabet and 
every numeral has a sign ; and there are also marks 
of punctuation. We need not give the entire 
alphabet, the signs for the first five letters being 
sufficient to exemplify the system : — 

A- — ,B ,C ,D ,E-, 

F . 

"The word 'Victoria' thus transmitted would 
appear on the slip of paper at the receiving end in 
this fashion : — 

— I -- 1 --- 1 - I -- I -- I -- I -- 

"We have inserted dividing lines between the 
letters for the sake of clearness, but they are not 
practically used. The skilled operator with the Morse 
instrument can read off the message as it arrives 
without looking at the marks on the paper, simply by 
listening to the 'click' which is made every time the 
circuit is completed or broken, and we are told 
* practice has taught him to rely on the evidence of 
his ears with as much confidence as one less accus- 
tomed to the work would trust his eyes ;' that is, his 
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cultivated ear enables him to estimate so correctly 
the length of the currents as indicated by the clicks 
that he knows what letters are being impressed on 
the paper." 

Before proceeding to a description of the different 
Telephones that have been invented up to the present 
moment, it will be necessary to say a few words on 
the subject of sound, and thereby complete our survey 
of the three factors, — electricity, magnetism, and 
sound, — that are involved in Telephony. 

" If," says Professor Dolbear, " I strike my pencil 
upon the table, I hear a snap that appears to the ear 
to be simultaneous with the stroke : if, however, I see 
a man upon a somewhat distant hill strike a tree with 
an axe, the sound does not reach me until some 
appreciable time has passed ; and it is noted, that, the 
farther away the place where a so-called sound origi- 
nates, the longer time does it take to reach any 
listener. Hence sound has in air a certain velocity 
which has been very accurately measured, and found 
to be 1,093 feet per second when the temperature of 
the air is at the freezing point of water. As the 
temperature increases, the velocity of sound will 
increase a little more than one foot for every Fahren- 
heit degree; so that at 60 degrees the velocity is 
1,125 fcet per second. This is the velocity in air. 
In water the velocity is about four times greater, in 
steel sixteen times, in pine-wood about ten times. 
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" If a person stands at a distance of fifteen or twenty 
rods from a cannon that is fired, he will first see the 
flash, then the cloud of smoke that rushes from the 
cannon's mouth, then the ground will be felt to 
tremble, and lastly the sound will reach his ear at the 
same time that a strong puff of air will be felt. This 
puflf of air is the sound wave itself, travelling at the 
rate of eleven hundred feet or more per second. At 
the instant of explosion of the gunpowder, the air in 
front of the cannon is very much compressed ; and 
this compression at once begins to move outwards 
in every direction, so as to be a kind of a spherical 
shell of air constantly increasing in diameter ; and, 
whenever it reaches an ear, the sound is perceived. 
Whenever such a sound-wave strikes upon a solid 
surface, as upon a cliff or a building, it is turned 
back, and the reflected wave may be heard ; in which 
case we call it an echo. When a cannon is fired, wc 
generally hear the sound repeated, so that it appa- 
rently lasts for a second or more ; but When, as in 
the first case, we hear the sound of a pencil struck 
upon the table, but a single short report is noticed, 
and this, as may be supposed, consists of a single 
wave of condensed air." 

From the same writer we take the following on the 
limits of audibility: "Numerous experiments have 
been made to determine the limits of audible sounds ; 
and here it is found that there is a very great differ- 
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ence in individuals in their ability to perceive sounds. 
Helmholtz states that about twenty-three vibrations 
per second is the fewest in number that can be heard 
as continuous sound ; if they are fewer in number 
than that, the vibrations are heard as separate distinct 
noises, as when one knocks upon a door four or five 
times a second. If one could knock evenly twenty- 
three times per second, he would be making a con- 
tinuous musical sound of a very low pitch. But this 
limit of twenty-three is not the limit for all : some 
can hear a continuous sound with as few as sixteen 
or eighteen vibrations per second, while others are as 
far above the medium as this is below it The limits 
of sound in musical instruments are about all included 
in the range of a /-octave pianoforte from F to F, say 
from forty-two to 5,460 vibrations per second. But 
this high number is not anywhere near the upper limit 
of audible sounds for man. 

" Very many of the familiar sounds of insects, such 
as crickets and mosquitoes, have a much higher pitch. 
Helmholtz puts this upper limit at 38,000 vibrations 
per second, and Despraetz at 36,850. The discrep- 
ancy of results is due solely to the marked difference 
in individuals as to acoustic perception." 

The author we have just quoted also supplies us 
with these interesting remarks : " We may roughly 
divide all bodies into two classes, as to their relations 
to sound, — such as re-enforce it, and such as distribute 
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it : the first depending upon the form of the body, as 
related to a particular sound ; the second independent 
of form, and responding to all orders of vibrations. 
Air, wood, and metals belong to this latter class. 
The common toy-string telegraph, or lovers' telegraphy 
IS an example of this class. Two tin boxes are con- 
nected by a string passing through the middle of the 
bottom of each. When the string is stretched, and a 
person speaks in one box, what is said can be heard 
by an ear applied at the other. If the speaking-tubes 
be made about four inches in diameter, and about 
four inches deep, they are capable of doing much 
more service than is generally supposed to be possible. 
I know' of two lines, one of five hundred feet and the 
other of a thousand feet in length, over which one 
can talk, and be heard with distinctness. In the line 
of a thousand feet, the end of the tube is made of 
sheepskin tightly stretched, and the line is made of 
No. 8 cotton thread. The greater the tension, the 
better is the sound transmitted. The thread is sup- 
ported at intervals by running through a loop on the 
ends of cords not less than three feet long, attached 
to supports. The thread pierces the membrane, and 
is attached to a small button which is in contact with 
the membrane. Wind and rain affect this line dis- 
advantageously. The other line of five hundred feet, 
between a passenger and a freight depdt, has the tube 
end covered with stretched calfskin. Instead of thread, 
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a copper relay wire is employed (any small uninsulated 
wire will do as well). This permits a good tension, 
and is unaffected by the weather. One may stand in 
front of it about three feet, and converse with ease, 
and in an ordinary tone. The wire is supported in 
loops of string, as in the other." 

Helmholtz, the great German physicist, who has, 
perhaps, done more than any other man, living or 
dead, in the analysis and synthesis of sound, found it 
necessary in some of his experiments to maintain the 
vibrations of a tuning-fork for a considerable time. 
The means by which he effected this are thus briefly 
explained by Professor Dolbear : " By placing a short 
electro-magnet between the prongs of the fork, and 
affixing a platinum point at the end of one prong in 
such a manner, that, as the prong descended in its 
vibration, the platinum point dipped into a small cup 
of mercury that completed the circuit. When the 
prong receded, it was of course withdrawn from the 
mercury, and the current was broken. As it is not 
possible for a tuning-fork to vibrate in more than one 
period, such an arrangement would evidently make 
and break the current as many times per second as 
the fork vibrated. When, therefore, such an interrupt 
tor is inserted in the circuit with the click rod on its 
resonant box, the latter must give out just such a 
sound as the fork is giving. With such a device, it is 
possible to reproduce at almost any distance in a 
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telegraphic circuit, a sound of a given pitch. It is 
therefore a true telephone." 

There are a good many of the details of the early 
history of the true Telephone — ^i>., the instrument for 
the transmission of sound by means of electro-mag- 
netism — that remain to be settled ; but much is 
known, and the story is highly interesting. Although 
it is contended by many savants that Wheatstone's 
researches on the transmission of sound differ radi- 
cally from the modern electro-magnetic reproduction of 
sound, it may safely be asserted that the learned and 
able electrician's acoustic discoveries and musical 
inventions, — which were chiefly made between the 
years 1825 and 1835,— contributed greatly to the pro- 
gress of the art. Another important step was the 
discovery made in 1837, by Professor C G. Page, of 
Salem, Massachusetts, — whose paper on "The Pro- 
duction of Galvanic Music" is well known and much 
appreciated by all students of the branch of science 
to which it belongs, — that when a bar of iron, say a 
foot or more in length, and half-an-inch or more in 
diameter, which has been made a temporary magnet 
through being acted upon by an electric current, loses 
its magnetism through the current from the battery 
being broken, it emits a single click. This is occa*- 
sioned by a molecular movement which results in a 
change of length of the bar. When it is made a 
magnet it elongates about TrWth of its length ; and 
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when it loses its magnetism it suddenly regains its 
original length ; and this change is accompanied by 
the sound. Professor Page also invented a device for 
breaking such a circuit of magnetism more than 
fifteen or sixteen times per second, and thereby suc- 
ceeded in transmitting a continuous sound with a 
pitch depending upon the number of clicks per 
second. 

There is some dispute among scientific men as to 
the exact share that Sir Charles Wheatstone had in 
the development of the Telephone. In a letter to the 
Times the other day, Mr. A. Scott says : — "Wheat- 
stone's experiments had nothing to do with electri- 
city, but consisted of what we know as the convey- 
ance of sound by mechanical vibration," such as is 
seen in the familiar toy Telephone. We, however, 
believe that this is an under-estimate altogether of 
Wheatstone's position. The account written by Mr. 
William Chappell of an exhibition given by that 
savant before the Royal Society on the 26th No- 
vember, 1840, at which he was himself present, asserts 
that — " knowing already the transmissibility of deli- 
cate musical sounds through rods, it was an easy step 
for him to convey the tick of a clock through wire in 
his electro-magnetic clock." This he described as 
"an instrument . • . which shall indicate the 
time and beat dead sounds audibly." An amusing 
story is told in connection with this invention. 
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An eminent foreign performer on the violoncello 
came to England, bringing a letter of introduction to 
Wheatstone. He left the letter at the house, and 
appointed to call at a particular hour on the following 
day. Wheatstone was at home to receive him, and, 
thinking to surprise and amuse his visitor, hung a 
violoncello on the wall of the passage, having a rod 
behind it to connect it with another, which was to be 
played from within when he entered the hall. The 
guest turned in every direction to find whence the 
sounds came, and, at last, approaching the violoncello 
hanging on the wall, and, having satisfied himself 
that they proceeded from it, although there was 
neither hand nor bow to play upon it, he rushed out 
of the house in affright, and would never enter it 
again ! Wheatstone also made the invention a source 
of domestic amusement, by fitting up a lyre in a 
small boudoir, connecting it by a rod through the 
ceiling with a pianoforte in the room above, and his 
daughter was wont to amuse friends by playing unseen 
on the piano by means of the apparatus below. 

Referring to the exhibition on the 26th November, 
1840, Mr. Chappell says : — " Having seen a huge coil 
of wire in the well of the staircase on entering 
Somerset House on that evening, after I had attended 
the meeting of the Society of Antiquaries, I went up 
to the library and tea-room of the Royal Society to 
learn what had been going on. Wheatstone pointed 
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out to me a clock-face in the room. It was perfectly 
transparent, and had hands, but every one could see 
that there were no works within it Yet the hands 
moved, and the clock-face ticked most audibly. He 
took me out on the staircase to hear the perfect 
simultaneity and the equal force of the tick with that 
of the clock in the hall below. It was the sound of 
that clock which had been conveyed through a coil of 
wire of some miles in length to the clock-face in the 
library on high. The sound above and the sound 
below were in perfect unison, and of absolute equality 
in force as well as of pitch. As this was the first 
electric clock, so Wheatstone was the first to employ 
the electric wire for the transmission of sounds, as 
well as to transmit them by rods without the use of 
electricity. After him, it became so much a matter 
of common sense that other kinds of sounds could be 
conveyed with or without the electric wire, that the 
Telephone has always appeared to me as the useful 
application of a well-known principle, rather than as 
an absolute novelty." 

On the loth of May, 1855, a similar exhibition to 
that just described took place before Her Majesty the 
Queen, at the Polytechnic Institution, of which the 
only account that has been reproduced is that given 
by Mr. C K. Salaman, in a letter to the Choir : — 

" I. Lecture by J. H. Pepper, Esq., on Professor 
Wheatstone's experiments on the transmission of 
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musical sounds to distant places, illustrated by a 
Telephone concert, in which sounds of various instru- 
ments pass inaudible through an intermediate hall, 
and are reproduced in the lecture room, unchanged 
in their qualities and intensities. 

" 2. A series of ancient keyed stringed instruments, 
including virginals, harpsichords, &c., will be per- 
formed on, and explained by Mr. Salaman. 

" 3. Ruhmkorff's coil will be kindly explained by 
Dr. Faraday, F.R.S. 

"4. The stereoscope and pseudoscope will be 
kindly explained by Professor Wheats tone, F.R.S." 

To this Mr. Salaman adds : — 

" The small theatre of the Institution was turned 
into an elegantly-furnished saloon, for the use of the 
Queen, Prince Albert, the Duke of Saxe-Coburg 
Gotha, and suite. The Royal party occupied state 
chairs in the centre of the theatre. The platform was 
almost filled with specimens of virginals, harpsi- 
chords, and spinets, of various ages and forms, be- 
sides which was an ordinary harp, to the sounding- 
board of which a thin wooden rod of great length 
was attached. This communicated with an apart- 
ment at the lowest part of the Institution, in which 
were placed the instrumentalists, who performed 
some orchestral pieces of music, which were distinctly 
heard in the theatre above. Professor Pepper ex- 
plained briefly to Her Majesty the principle upon 
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which sounds were transmitted through wood, and 
also showed successfully some experiments with 
tuning-forks." 

In 1 86 1 Professor Reis, of Friedrichsdorf, near 
Homburg, Germany, succeeded in constructing an 
apparatus, the distinctive feature of which was a 
stretched membrane vibrating to a particular pitch or 
note. By his instrument a melody could be repro- 
duced at a distance with distinctness, but the sounds 
were low, and they had besides a tin-trumpet quality. 
Of this apparatus Professor Barrett said, in a lecture 
recently delivered : — " The first Telephone was of a 
most primitive nature. The originating instrument 
was a bung of a beer barrel hollowed out, and the 
cone formed in this way was closed with the skin of 
a German sausage, which did service as a membrane. 
To this was fixed with a drop of sealing-wax a little 
strip of platinum, representing the hammer of the ear, 
and which *made' or 'broke' the electric circuit, 
precisely as in the instruments of a later date. The 
receiving instrument was a knitting-needle surrounded 
with a coil of wire and placed on a violin to serve as 
a sounding-board." 

Mr. Thomas A. Edison, of Manlowe Park, New 
Jersey, U.S.A., an eminent engineer, whose name has 
now become famous throughout the world as the 
inventor of the Phonograph or Phonautograph, — of 
which we shall give an account further on, — con- 
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structed a Telephone which, we understand, only 
attained a limited measure of success. Reis's appa- 
ratus was greatly improved about the same date by 
Mr. Elisha Gray, of Chicago. His apparatus, which 
has been called a Telephonic Piano, because it can 
only transmit the sounds of that instrument, conveyed 
the playing of a performer at Philadelphia to an 
audience at New York, a distance of ninety miles. 
In the spring of 1877, several public performances 
were held in America with this instrument During 
one of these the apparatus transmitted the music from 
Chicago to Milwaukie, eighty-seven miles distant, the 
tunes played being, "The Last Rose of Summer," 
•* Yankee Doodle," "The Sweet By-and-by," and 
" Home, Sweet Home." At another performance the 
distance accomplished was 284 miles, from Chicago 
to Detroit 

A writer on these performances in Chambers's 
Journal, says that " two instruments are required, a 
transmitter and a receiver. There is a keyboard of 
two octaves (available, therefore, only for simple 
melodies), a tuning-bar, an electro-magnet, and an 
electric circuit The play on the keys with the fingers 
produces vibrations, thuds, molecular movements, in 
rhythmical succession ; these are transmitted by the 
electric wire to the receiving apparatus at the other 
end. This receiving apparatus is a large sounding- 
box, on which is mounted an electro-magnet The 



Digitized by 



Googk 



24 THE TELEPHONE. 

box intensifies the sounds by its sonorousness, through 
the medium of the slight touches which the magnet- 
ised iron gives to the box at every expansion or 
elongation which the electro-magnetism gives it 
Delicate experiments have shown that there is a 
minute difference in the length of a bar of iron when 
magnetised and demagnetised, and Mr. Gray appears 
to have taken advantage of this property in causing 
his magnetised bar to give a succession of taps to the 
resonant box.** 

It was at the great Centennial Exhibition held at 
Philadelphia in the autumn of 1876, that the Tele- 
phone invented by Professor Alexander Graham Bell 
was first publicly shown, and at the same time its 
inventor first gave a public exhibition of its powers, 
Reis's apparatus, which is essentially and radically 
different from the Telephone of Mr. Bell, was also on 
view at the same time in the Centennial Exhibition. 
The testimony borne to the value of Mr. Bells inven- 
tion by the celebrated physicist Sir William Thomson 
and others in their official report, immediately roused 
the interest of nearly the whole population of Europe 
in the Telephone, and ever since that interest has 
steadily and rapidly increased. An extract from that 
document may very appropriately precede an account 
of Mr. Beirs labours in this field, and a description of 
his apparatus. 

''Mr. Alexander Graham Bell exhibits an apparatus 
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by which he has achieved a result of transcendent 
scientific interest — a transmission of spoken words by 
electric currents through a telegraph wire. To obtain 
this result, Mr. Bell perceived that he must produce a 
variation of strength of current as nearly as may be 
in exact proportion to the velocity of a particle of air 
moved by the sound ; and he invented a method of 
doing so — a piece of iron attached to a membrane, 
and then moved to and fro in the neighbourhood of 
an electro-magnet — which proved perfectly successful. 
The battery and wire of this electro-magnet are in 
circuit with the telegraph wire and the wire of another 
electro-magnet at the receiving station. The second 
electro-magnet has a solid bar of iron for core, which 
is connected at one end by a thick disc of iron to an 
iron tube surrounding the coil and bar. The free 
circular end of the tube constitutes one pole of the 
electro-magnet, and the adjacent free end of the bar 
core the other. A thin, circular iron disc held pressed 
against the end of the tube by the electro-magnetic 
attraction, and free to vibrate through a small space 
without touching the central pole, constitutes the 
sounder by which the electric effect is reconverted 
into sound. With my ear pressed against the disc, I 

heard it speak distinctly several sentences 

I need scarcely say I was astonished and delighted. 
So were others, including some judges of our group, 
who witnessed the experiments, and verified with 
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their own ears the electric transmission of speech. 
This, perhaps tJie greatest marvel hitlierto achieved by 
the electric telegraphy has been obtained by appliances 
of quite a homespun and rudimentary character. 
With somewhat more advanced plans and morepowerfid 
apparatus^ we may confidently expect that Mr. Bell wHl 
give us tlie means of making voice and spokai words 
audible through tJu electric wire to an ear hundreds of 
miles distant^ 

On his return to England from the Centennial 
Exhibition at Philadelphia, Sir William Thomson 
declared that the telephone there exhibited by Pro- 
fessor Bell was '' the greatest by far of all the marvels 
of the electric telegraph." According to Professor 
Dolbear, this instrument " was the first speaking Tele- 
phone that was ever constructed," but it was not a 
practicable, instrument Many sounds were not re- 
produced at all, and, according to the report of the 
judges, "one needed to shout himself hoarse in order 
that he might be heard at all," It has several times 
been stated of late that this gentleman claims to have 
been the first inventor of the speaking Telephone in 
which magneto-electric currents were used; and in the 
lecture delivered by Professor Bell before the Society 
of Telegraphic Engineers, at a meeting held in Great 
George Street, Westminster, on the 31st October, 
1877, occurs a sentence in which he says that that 
gentleman "not only claims to have discovered the 
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magneto-electric Telephone, but I understand charges 
me with having obtained the idea from him through 
the medium of a mutual friend." There can be no 
doubt that Professor Dolbear claims the independent 
invention of a magneto-electric Telegraphone, for he 
states in a recently-published pamphlet that he con- 
structed his telephonic apparatus "without the 
slightest knowledge of the mechanism which Professor 
Bell had used." 

Professor Alexander Graham Bell is the son of Mn 
Alexander Melville Bell — for many years a teacher of 
elocution in the metropolis of Scotland, and who made a 
wide reputation in this country through the invention of 
the system known as " visible speech," — and was bom 
at Edinburgh in 1847. About the year 1873 Professor 
Bell went to Montreal, Canada, with his father, and 
was there employed for some time in teaching deaf 
mutes to speak, by means of his father's system of 
"visible speech." It may be explained that deaf 
mutes are mute because of their deafness, and not 
from any defect in their vocal organs ; and Mr. Bell's 
system teaches them through the eye how to use the 
vocal organs in uttering language, and how to read 
what another person is saying by the motions of the 
lips. So successful were Mr. Bell's labours that he was 
appointed to teach his system in a large school for 
mutes at Boston, and this post was shortly after trans- 
ferred to his son, through whose efforts it is said that 



Digitized by 



Googk 



28 THE TELEPHONE. 

there are now in America some three thousand deaf 
mutes who can speak almost as well as those who 
hear. This wonderful achievement led to Mr. Graham 
Bell's appointment as Professor of "Vocal Physiology" 
in the University of Boston, in 1873. The researches 
into acoustics and sound, a love for which had de- 
scended to him from his grandfather as well as his 
father, undoubtedly paved the way in some measure 
to his discovery of "one of the most interesting of the 
scientific inventions made in this century, or that has 
ever been made in the history of science." 

Of Professor Bell's earlier efforts to conceive and 
produce a practicable telephonic apparatus, he gives 
us some account in his lecture before the Society of 
Telegraphic Engineers, from which we have already 
made a quotation. " Many of those present," he said, 
" may recollect the invention by my father of a means 
of representing, in a wonderfully accurate manner, the 
positions of the vocal organs in forming sounds. 
Together we carried on quite a number of experi- 
ments, seeking to discover the correct mechanism of 
English and foreign elements of speech, and I re- 
member especially an investigation in which we were 
engaged concerning the musical relations of vowel 
sounds. When vowel sounds are whispered, each 
vowel seems to possess a particular pitch of its own, 
and by whispering certain vowels in succession, a 
musical scale can be distinctly perceived. Our aim 
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was to determine the natural pitch of each vowel ; but 
unexpected difficulties made their appearance, for 
many of the vowels seemed to possess a double pitch 
—one due, probably to the resonance of the air in the 
mouth, and the other to the resonance of the air con- 
tained in the cavity behind the tongue, comprehending- 
the pharynx and larynx. I hit upon an expedient 
fof* determining the pitch which at that time I thought 
to be original with myself. It consisted in vibrating 
a tuning-fork in front of the mouth while the positions 
of the vocal organs for the various vowel sounds were 
silently taken. It was found that each vowel position 
caused the reinforcement of some particular fork or 
forks. I wrote an account of these researches to Mr. 
Alex. J. Ellis of London. In reply he informed me 
that the experiments related had already been per- 
formed by Helmholtz, and in a much more perfect 
manner than I had done. Indeed, he said that Helm- 
holtz had not only analyzed the vowel sounds into 
their constituent musical elements, but had actually 
performed the synthesis of them. He had succeeded 
in producing, artificially, certain of the vowel sounds 
by causing tuning-forks of different pitch to vibrate 
simultaneously by means of an electric current . . . 
While reflecting upon the possibilities of the produc- 
tion of sound by electrical means, it struck me that 
the principle of vibrating a tuning-fork by the inter- 
mittent attraction of an electro-magnet might be 



Digitized by 



Googk 



30 THE TELEPHONE. 

applied to the electrical production of music. I 
imagined to myself a series of tuning-forks of different 
pitches, arranged to vibrate automatically in the 
manner shown by Helmholtz, each fork interrupting 
at every vibration a voltaic current ; and the thought 
occurred, * Why should not the depression of a key 
like that of the piano direct the interrupted current 
from any one of these forks, through a telegraph wire, 
to a series of electro-magnets operating the strings of 
a piano or other musical instrument, in which case a 
person might play the tuning-fork piano in one place 
and the music be audible from the electro-magnetic 
piano in a distant city ?' The more I reflected upon 
this arrangement the more feasible did it seem to me ; 
indeed, I saw no reason why the depression of a 
number of keys at the tuning-fork end of the circuit 
should not be followed by the audible production of a 
full chord from the piano in the distant city, each 
tuning-fork affecting at the receiving end that string 
of the piano with which it was in unison. At this 
time the interest which I felt in electricity led me to 
study the various systems of telegraphy in use in this 
country and in America. I was much struck with the 
simplicity of the Morse alphabet, and with the fact 
that it could be read by sound. Instead of having 
the dots and dashes recorded upon paper, the opera- 
tors were in the habit of observing the duration of 
the click of the instruments, and in this way were 
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enabled to distinguish by car the various signals. It 
struck me that in a similar manner the duration of a 
musical note might be made to represent the dot or 
dash of the telegraph code, so that a person might 
operate one of the keys of the tuning-fork piano re- 
ferred to above, and the duration of the sound pro- 
ceeding from the corresponding string of the distant 
piano be observed by an operator stationed there. It 
seemed to me that in this way a number of distinct 
telegraph messages might be sent simultaneously 
from the tuning-fork piano to the other end of the 
circuit, by operators each manipulating a different 
key of the instrument These messages would be 
read by operators stationed at the distant piano, each 
receiving operator listening for signals of a certain 
definite pitch, and ignoring all others. In this way 
could be accomplished the simultaneous transmission 
of a number of telegraphic messages along a single 
wire, the number being limited only by the delicacy 
of the listener's ear. The idea of increasing the 
carrying power of the telegraph wire in this way took 
complete possession of my mind, and it was this 
practical end that I had in view when I commenced 
my researches In electric telephony." 

In this same discourse Professor Bell goes on to 
relate the course of his studies regarding the acoustic 
effects produced by magnetization which were care- 
fully studied by Marrian, Beatson, Gassiot, De La 
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Rive, Manteucci, Guillemin, Werthem, Wartmann, 
Jannier, Joule, Laborde, Legat, Ries, Poggendorf, De 
Moncel, Delezenne, and others. He then states that 
for several years his attention was almost exclusively 
directed to the production of an instrument for making 
and breaking a voltaic current with extreme rapidity, 
to take the place of the transmitting tuning-fork used 
in Helmholtz's researches, and proceeds to describe 
one of the best of the instruments he devised Of the 
second form of articulating telephone, by which he 
was then producing undulatory electricity, for the 
purpose of conveying musical tones, he gives the fol- 
lowing interesting account : — " It was attached to one 
pole of an electro-magnet, and magnetized by means 
of a battery current A current being passed through 
the coils of the magnet, this piece of iron became 
magnetic, and a rod attached to one pole would of 
course become magnetic also, as if attached to a per* 
manent magnet, so that, on vibrating this rod in any 
way whatever, the battery current was put in opera- 
tion, and the corresponding rod at the other end 
thrown into vibration. I, therefore, took this appa* 
ratus, and instead of clamping the rod firmly, it was 
attached loosely to one extemity of the magnet, and 
the other end was attached to a stretched membrane 
of goldbeater's skin ; and the same at the other end. 
The idea was that on speaking to this membrane, it 
would be thrown into vibration, and cause the vibra- 
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tion of the piece of iron, that in fact the iron would 
follow the motion of the membrane, that is, of the 
particles of air ; it would, therefore, induce an undu- 
latory current of electricity the intensity of which 
would vary with the motion, and at the other end the 
intensity of the magnetic attraction would vary in a 
similar way ; so that the piece of iron at the other end, 
being attracted and repelled in a varying manner, 
would be thrown into vibration, copying the motion 
of the first, and it in turn would cause the motion of 
a second stretched membrane, which would move the 
air in the neighbourhood, and we should thus have a 
sound produced. The idea was, that not only would 
the two pieces of iron vibrate together, but the form 
of the vibration would be the same, so that on speak- 
ing in the neighbourhood of one membrane we should 
have a fac-simile of the sound produced at the other 
end. The apparatus was constructed, but the results 
were rather unsatisfactory. My friend, Mr. Thomas 
Watson, who assisted me, however, asserted that he 
could hear a very faint sound proceed from the second 
membrane when I spoke in the neighbourhood of the 
first. Encouraged by this fact I varied the apparatus 
in a number of ways, and eventually produced three 
distinct forms of apparatus, which were exhibited at 
the Centennial Exhibition. I came to the conclusion 
that this piece of iron was probably rather too heavy 
to be set in vibration by the membrane, and I there- 

D 



Digitized by 



Googk 



34 THE TELEPHONE. 

fore made it as light as possible ; in fact, I took a 
piece of steel spring, only about the size of the pole of 
the electro-magnet itself, and glued it to the centre of 
the membrane. Upon constructing two of these in- 
struments, there was no mistake at all that articulate 
speech was produced ; but it was of a very imperfect 
nature. When a person spoke or sung into one of 
these instruments, you could distinctly hear the tones 
of the speakers voice at the other end, and could re- 
cognize that there was articulation there, and when 
you knew the sentence that was uttered, you could 
recognize the articulation, and it seemed strange that 
you could not understand what it was at first. The 
vowel sounds seemed to be copied very fairly, but the 
consonant sounds were entirely alike." 

It was an instrument like this that Mr. Bell sent to 
the Centennial Exhibition at Philadelphia, and it need 
hardly be said that he was surprised as well as grati- 
fied at the enthusiastic encomiums pronounced upon 
it by Sir Wm. Thomson and the other judges who 
signed the official report that has already been cited. 
Encouraged by this verdict, Professor Bell persevered 
in his experiments, and on the 9th October, 1876, the 
first conversation ever carried on over a telegraphic 
wire took place. At both ends of a telegraph wire 
extending from the office of the Walworth Manufac- 
turing Company at Boston to their factory in Cam- 
bridge-port, a distance of about two miles, telephones 
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were placed ; and the articulation transmitted through 
the wire, which was at first faint and indistinct, after 
a time became quite loud and intelligible. On 
February I2th of the following year, a public exhibi- 
tion of Bell's Telephone was given in Salem, eighteen 
miles from Boston, before an audience of 500 persons. 
Mr. Bell was posted at the Salem end of the town, 
and Mr. Watson, with assistance, at the Boston end. 
At the latter town a telephonic organ was put in 
operation,' which played "Should auld acquaintance 
be forgot" and '* Yankee Doodle," to the delight and 
astonishment of the audience in Salem. Next Pro- 
fessor Bell asked Mr. Watson for a song, and "Auld 
Lang Syne" was transmitted back to him almost in- 
stantly by wire. In the course of the proceedings a 
speech was delivered by Mr. Watson which was dis- 
tinctly heard thirty-four feet from the instrument that 
received it, and the applause of the audience in Salem 
at the close of the experiments was at once acknow- 
ledged by Mr. Watson in Boston. It is said that the 
results of these experiments were " telephoned" to the 
Boston GuidCy and that the despatches are the first 
ever sent to the press by this novel agency. 

From an account of Bell's telephone published in the 
Times before the close of last year, we learn that now 
more than 500 houses in New England hold telephonic 
communication, and more than 6,000 Telephones are 
in operation in the United States. Gentlemen in 
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their libraries give orders to clerks in their offices, fire 
brigades have called the Telephone into requisition, 
and it is used extensively in the mines of Pennsylvania, 
Nevada, and California. In fact, the invention has 
passed out of the region of speculation, and ingenious 
minds are constantly finding new work for it to do. 
Its application in diving is an accomplished fact. The 
size of the Telephone-box is of no consequence, and 
a complete instrument may be made not larger than 
the palm of the hand. This is easily attached to the 
diver's armour in a way to allow him at any time to 
speak with his assistants above. In the same article 
from which we have just quoted, it is said that during 
certain experiments made at a mine near Liverpool, 
since the arrival of Professor Bell in this country, Sir 
William Thomson gave a short lecture on the Tele- 
phone to a double audience — one being in the mine 
and the other in the office — expressing his amazement 
at the great improvement which the instrument had 
undergone since first tested by him at Philadelphia in 
the presence of the Emperor of Brazil. 

With regard to the power of the Telephone, Pro- 
fessor Bell says, at the close of the lecture he delivered 
before the Society of Arts on the 30th November last 
year : — 

" Of course the question will naturally arise, how 
far can it be possible to use the instruments ? That 
as yet we do not know. The limit has not been 
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found. In laboratory experiments no difficulty has 
been found in using an apparatus of this construction 
through a circuit equivalent to 6,000 miles. In this 
instrument we have a powerful compound permanent 
magnet The longest actual wire I have been able to 
experiment upon has been 258 miles, in length, and 
no difficulty was experienced so long as the other 
parallel wires were not in operation. The instrument 
is wonderfully sensitive to inductive influences, and 
when you use a wire upon the poles with other wires 
you have the benefit of tlie other messages that are 
passing along the other wires on the Telephone. 
However, means have been discovered very recently 
by which the inductive influence of other wires can 
be overcome and neutralised, so that I hope we may 
have the instrument in use upon circuits of all lengths. 
" I do not know that there are any other points that I 
should like to mention to you to-night, excepting a 
new application that is shown here to a diving appa- 
ratus. Inside the diver's helmet you place a Tele- 
phone of convenient structure, and in the place of 
using a separate telegraph wire, we use the wire that 
is coiled up inside the breathing pipe. In every 
breathing pipe of course there must be a coil of wire, 
in order to withstand the pressure of the water, and 
that wire we find can be used for the purposes of the 
Telephone, so that the wire inside this pipe is con- 
nected with the Telephone inside the diver's helmet. 
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and the earth connection is simply made by attaching 
the other wire to the helmet itself, which is in contact, 
outside, with the salt water. I had the pleasure of 
conversing with a diver yesterday, with perfect suc- 
cess, at Messrs. Siebe and Gorman's, in a tank. He 
heard every word I said, and I was able to under- 
stand every word he said ; and when I told him to 
come up, by word of mouth, he obeyed me. I do not 
know that there are any other points of interest to 
you, but I shall be very happy to attempt to answer 
any questions that may be put." 

Among the most noteworthy experiments that have 
taken place in this country with Bell's Telephone, 
IS that which occurred on Monday evening, the 14th 
of January, 1878, when Professor Bell and Colonel 
Reynolds were presented to the Queen, at Osborne 
Hou;5e, Isle of Wight, and exhibited the Telephone^ 
being assisted by Mr. C. Wolleston. Professor Bell 
explained the mechanism of his invention, and then 
held Telephonic communication with Osborne Cot- 
tage, the residence of Sir Thomas Biddulph. Her 
Majesty conversed with Sir Thomas and Lady Bid- 
dulph, and later Miss Kate Field, who was at 
Osborne Cottage, sang " Kathleen Mavoumeen," for 
which Her Majesty returned thanks telephonically 
through the Duke of Connaught Miss Field after- 
wards sang Shakespeare's "Cuckoo Song" and 
" Comin' thro' the Rye," and delivered the epilogue 
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to As You Like It^ all of which were heard distinctly. 
The applause which followed came through the Tele- 
phone. The Princess Beatrice, the Hon. Mrs. Pon- 
sonby, and others conversed with Osborne Cottage, 
sometimes through a circuit of one, three, and five 
persons. As the evening wore on telephonic connec- 
tion was established between Osborne House and 
Cowes, Southampton, and London. At Cowes, where 
Major Webber, of the Royal Engineers, superintended 
the line, a quartet of tonic-sol-fa singers sang several 
part songs, which produced an admirable effect, and 
the Duke of Connaught talked for several minutes 
with Major Webber. Attention was then turned to 
Southampton, where Mr. W. H. Preece, of the Post- 
office, talked as fluently with Professor Bell and 
Colonel Reynolds as though he were in the next 
room. A bugle in Southampton sounded the retreat 
with startling distinctness ; and, lastly, came the 
tones of an organ from London, in charge of Mr. 
Wilmot. Cheering and laughing in London were 
heard, the distance being 80 miles. The experiments 
lasted from half-past nine until nearly midnight. Her 
Majesty, the Princess Beatrice, the Duke of Con- 
naught, and the entire Royal household evinced the 
greatest interest On the following morning. Pro- 
fessor Bell made very successful experiments between 
Cowes, Osborne House, and Osborne Cottage, at 
which the Princess Beatrice, the Duke of Connaught, 
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the Duke of Richmond, Lord John Manners, Lord 
Ripon, Lady Biddulph, Lady Cowell, Sir John Cowell, 
and others assisted. 

The following correspondence has since passed 
between Sir Thomas Biddulph and Professor Bell : — 

"Osborne, ymiuary i6///, 1878. 
" My Dear Sir, — I hope you are aware how much 
.gratified and surprised the Queen was at the exhibi- 
tion of the Telephone here on Monday evening. Her 
Majesty desires me to express her thanks to you, and 
the ladies and gentlemen who were associated with 
you on the occasion. The Queen would like, if there 
is no reason against it, to purchase the two instru- 
ments still here, with the wires attached. Perhaps 
you will be so kind as to let me know, and when the 
sum due shall be paid. With many thanks, 
" I am, my dear Sir, 

" Very faithfully yours, 

"Thos. Biddulph." 

Professor Bell returned this answer :-^ 

" 57, West Cromwell Road, Kensington, 
" January \%th. 

" Dear Sir, — I feel highly honoured by the gratifica- 
tion expressed by Her Majesty, and by her desire to 
possess the Telephones. The instruments at present 
at Osborne are merely supplied for ordinary com- 
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mercial purposes, and it will afford me much pleasure 
to be permitted to offer to the Queen a set of Tele- 
phones made expressly for Her Majesty's use. 
'* Your obedient servant, 

"Alexander Graham Bell." 

A portion of the debate in the House of Commons 
and of the Parliamentary Summary was transmitted 
by means of the Telephone, through the ordinary 
telegraphic wires from the gallery of the House of 
Commons to the office of the Daily News^ in Bouverie 
Street, Fleet Street, and published in that journal on 
Wednesday, the 23rd of January, 1878. 

We also see it announced that the Persian Ambas- 
sador has sent several messages by Telephone to the 
Shah. The distance between London and Teheran 
(about 2,500 miles) is, we believe, the greatest dis- 
tance yet achieved in actual communication. 

THE PHONOGRAPH. 

Wonderful as are the achievements of the Tele- 
phone, however, another instrument recently invented 
must be pronounced to be equally, if not more, won- 
derful. This is the Phonograph, Phonautograph, or 
Tele-Phonograph, devised by Mr. Edison, of New 
Jersey, by which the voice can be impressed on a thin 
slip of metal, and sent to any part of the world, 
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where, on its arrival, the sounds may be again repro- 
duced. From an account of this amazing invention, 
published in the Times on the 15th of January last, we 
take the following description of this instrument : — 

" The Phonograph is composed of three parts mainly 
— namely, a receiving, a recording, and a transmitting 
apparatus. The receiving apparatus consists of a 
curved tube, one end of which is fitted with a mouth- 
piece, for the convenience of speaking into it. The 
other end is about two inches in diameter, and is 
closed in with a disc or diaphragm of exceedingly 
thin metal, capable of being thrust slightly outwards 
or vibrated upon gentle pressure being applied to it 
from within the tube. To the centre of this dia- 
phragm — which forms a right angle with the horizon 
— is fixed a small blunt steel pin, which, of course, 
partakes of the vibratory motion of the diaphragm. 
This arrangement is carried on a table, and is fitted 
by a set screw, by means of which it can be adjusted 
relatively to the second part of the apparatus — ^the 
recorder. This is a brass cylinder, about four inches 
in length and four inches in diameter, cut with a con- 
tinuous V groove from one end to the other, so that 
it in effect represents a large screw. Measuring along 
the cylinder from one end to the other, there are ten 
of these grooves to the inch, or about forty in the 
whole length. The total length of this continuous 
groove, or screw-thread, is about forty-two feet — that 
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IS to say, that would be the length of the groove if it 
were stretched out in a straight line. This cylinder 
is mounted on a horizontal axis or shaft carried in 
bearings at either end, and having its circumferential 
face presented to the steel point of the receiving 
apparatus. The shaft is prolonged for four inches or 
so beyond the ends of the cylinder, and one of the 
prolongations is cut with a screw-thread, and works 
in a screwed bearing. This end terminates in a 
handle ; and as this is turned round the cylinder is 
not only revolved, but, by means of the screwed 
spindle, is caused to travel its whole length in front 
of the steel point, either backwards or forwards. 

" We now see that if the pointer be set in the groove 
in the cylinder at its commencement, and the handle 
turned, the groove would be traversed over the point 
from beginning to end, or, conversely, the point would 
always be presented to the groove. A voice speaking 
in the receiver would produce waves of sound which 
would cause the point to enter to greater or less 
depths into this groove, according to the degree of 
intensity given to the pressure upon the diaphragm 
set up by the vibrations of the sound produced. This, 
of course, of itself would mean nothing ; but in order 
to arrest and preserve these sound-pressures, a sheet 
of tinfoil is interposed, the foil being inelastic and 
well adapted for receiving impressions. This sheet 
is placed around the cylinder and its edges lightly 
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fastened together by mouth-glue, forming an endless 
band, and held on the cylinder at the edges by the 
india-rubber rings. If a person now speaks into the 
receiving tube and the handle of the cylinder be 
turned, it will be seen that the vibrations of the 
pointer will be impressed upon that portion of the 
tinfoil over the hollow groove and retained by it 
These impressions will be more or less deeply marked 
according to the modulations and inflexions of the 
speaker's voice. We have now a message verbally 
imprinted upon a slip of metal. Sound has, in fact, 
been converted into visible form, and we have now to 
translate that message by reconverting it into sound. 
We are about, in effect, to hear our own voice speak- 
ing from a machine the words which have just fallen 
from our lips. To do this we require the third portion 
of Mr. Edison's apparatus — the transmitter. 

"This consists of what may be called a conical 
metal drum, having its larger end open, the smaller 
end, which is about two inches in diameter, being 
covered with paper, which is stretched taut as is the 
parchment of a drum-head. Just in front of this 
paper diaphragm is a light flat steel spring, held in a 
vertical position and terminating in a blunt steel point 
projecting from it, and corresponding with that on 
the diaphragm of the receiver. The spring is con- 
nected with the paper diaphragm of the transmitter 
by means of a silken thread, which is placed just 
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sufficiently in tension to cause the outer face of the 
diaphragm to assume a slightly convex form. This 
apparatus is placed on the opposite side of the cylinder 
to the receiver. Having set the latter apparatus back 
from the cylinder, and having, by turning the handle 
in a reverse direction, set the cylinder back to what 
we may term the zero point, the transmitting appara- 
tus is advanced towards the cylinder by means of a 
set screw until the steel point rests without absolute 
pressure in the first indentation made by the point of 
the receiver. If now the handle be turned at the 
same speed as it was when the message was being 
recorded, the steel point w^ill follow the line of impres- 
sion and will vibrate in periods corresponding to the 
impressions previously produced on the foil by the 
point of the receiving apparatus. Vibrations of the 
requisite number and depth being thus communicated 
to the upper diaphragm, there will be produced pre- 
cisely the same sounds that in the first instance were 
required to produce the impressions formed on the 
tinfoil. Thus the words of the speaker will be heard 
issuing from the conical drum in his own voice, tinged, 
however, with a slight metallic or mechanical tone. 
If the cylinder be revolved more slowly than when 
the message was being recorded, the voice assumes a 
bass tone ; if more quickly, the message is given with 
a childish treble. These variations occur according 
as the vibrations are more or less frequent. 
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■" Such is the apparatus, and it promises to be one 
of the most remarkable of the recent marvels of 
science. The machine we have described is the first 
Mr. Edison has made, but he is now constructing one 
to be set in motion by clockwork, the cylinder being 
sixteen inches long. In the present machine, for record- 
ing a long message, as soon as one strip of the tinfoil 
is filled it is removed and replaced by others until the 
communication has been completed. In using the 
machine for the purpose of correspondence, the metal 
strips are removed from the cylinder and sent to the 
person with whom the speaker desires to correspond, 
and who must possess a machine similar to that used 
by the sender. The person receiving the strips places 
them in turn on the cylinder of his apparatus, applies 
the transmitter, and puts the cylinder in motion, when 
he hears his friend's voice speaking to him from the 
indented metal. And he can repeat the contents of 
the missive as often as he pleases until he has worn 
the metal through. The sender can make an indefi- 
nite number of copies of his communication by taking 
a plaster of Paris cast of the original strip and rubbing 
off impressions from it on a clean sheet of foil. It will 
thus be seen, as we stated at the commencement of 
this article, that the voices of those who have left us, 
either for ever or for a season only, can be heard 
talking with us if we so desire it The invention has 
been so recently and so quickly developed into exist- 
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ence by Mr. Edison that he himself can hardly say 
what its practical value is or will prove to be. Nu- 
merous applications suggest themselves, but beyond 
those to which we have alluded it is difficult to say with 
precision how they would work out in practice. In 
cases of depositions it might be of the highest impor- 
tance to have oral evidence mechanically repro- 
duced in a court of justice. Authors, too, may 
perhaps be saved the trouble of writing their com- 
positions." 

It is believed that, owing in some measure to the 
heavy royalty added to the price of the instrument in 
England, the Telephone is not making way in this 
country so rapidly as in America and Germany. We 
have already said something regarding its extension 
in the United States, and we learn that it is being 
quickly and widely adopted in Germany, where there 
is no patent. There is a firm in Berlin at the present 
moment who occupy some lOO men exclusively in the 
manufacture of Telephones. Prince Bismarck's study 
in his residence at Varzin, Pomerania, is connected 
with the Chancellor's office at Berlin, 230 miles dis- 
tant, by telephone. Referring to this fact, a recent 
writer says : — " The wire along which the Chancellor 
speaks is an ordinary air-line erected on posts, and 
when we consider the state secrets which may pass 
over it any day, and how easily they could be tapped 
by another telephone, one is tempted to become an 
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eavesdropper to the great statesman's momentous 
utterances." 

Whether the time is at hand when our Sims Reeves, 
Madame Nilssons, Joachims, Arabella Goddards, and 
Other great singers and instrumentalists will be heard 
performing simultaneously in all the capitals and pro- 
vincial towns of Europe, by means of the Telephone, 
remains to be seen, but such a result does not seem 
so plainly impossible, certainly, as it did a very few 
years ago. What the phonograph may yet accom- 
plish, in addition to the marvellous wonders it already 
performs, seems to defy the descriptive powers of the 
most imaginative of mankind. "What will be 
thought," asks a recent writer on this instrument, " of 
a piece of mechanism by means of which a message of 
any laigth can be spoken on to a plate of metal^ that 
plate salt by post to any part of the worlds and the mes- 
sage absolutely respoken in the very voice of the sender^ 
purely by mechanical agency ? What, too, shall be said 
of a mere machine by means of which the old familiar 
voice of one who is no longer with us on earth can be 
heard speaking to us in the very tones and measure 
to which our ears were once accustomed } " 



FINIS. 
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